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INTRODUCTION 
While studying the intrinsic as well as extrinsic factors for ascidian meta-
morphosis, the author happened to find that some species of compound ascidians 
perform a kind of moulting at the moment of metamorphosis. As the phenomenon 
has not been given due attention by previous authors, it may be not entirely 
useless to give a brief acount of it here. 
All the observations were made at the Shimada Marine Biological Station. 
The species studied were Distaplia coronata (cj. T. ToKIOKA, 1955) and Perophora 
orientalis.1> 
MOULTING IN DISTAPLIA CORONATA 
The free-swi~ming larva is covered with a thin, transparent membrane (Fig. 
1-1). When th~ metamorphosis has set in and the tail has been completely taken 
into the trunk, the membrane ruptures at some point in the anterior region of the 
trunk, and at the same time it is elevated from the surface of the tunic in the pos-
terior region of the trunk (Fig. 1-2) .. By a wriggling motion the ascidian body 
little by little comes out of the membrane (Fig. 1-3, Fig. 1-4 and Fig. 1-5), till it 
is entirely freed (Fig. 1-6). 
What is shed at the moulting is an extremely thin membrane covering the 
outer surface of the tunic of the trunk and the tail fin hanging to it. 
MOULTING IN P EROPHORA ORIENT ALIS 
Moulting occurs in Perophora, too. But the membrane .is so thin e-nd trans-
parent that staining is needed to m.ake it perceptible. When. the .larva is k~_pt for 
three minutes in a 0.02 per-cent solution of methylene. blue. (in s~a, water), the 
membrane takes a beautiful blue hue. ~he co\or soon faJCles, so the obse,rvi'tiol} 
1) Two species of Perophora, P. japonica and P. orientalis, ocCur in the vicinity of the 
Station. Subtle distinction between the two is :l.n some cases difficult. The authOr is now 





1. Free-swimming larva, 
5. 30 minutes,. 
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Moulting in Distaplia &01'01'!ata. 
2. 20 minutes, 3. 22 minutes, 4. 25 minutes, 
6. 2 hour~ and_35 minutes after fixation. 
must be done immediately after the staining. It is worth mentioning that the 
once stained and faded membrane cannot be stained for the second time. 
In Perophora orienta/is, metamorphosis is induced 'by treating the larva with 
distilled water for three minutes (cf. OKA, 1958). The metamorphosing larva is 
at first completely covered by this membrane (Fig. 2-1). When the tail.·has been 
· resorbed in the trunk, the.membrane ruptures at some points (Fig. 2--2), .and at the 
end of metamorphosis (characterized by the opening of both siphons and the forma-
' . 
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Fig. 2~ Moulting in Perop!tora orientalis. 
1. ,:·one hour, 2.' 4 hours, 3. 6 hours after activation; 
4. One-day-old larva, non-activated, 5. three-day-old larva, 
no11;-activated, 6:~ five-daY-old larva,· non-activated. Membrane. 
is dotted. 
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tion of stolons) the trnnk is entirely. denuded (Fig. 2--3).· Unlike Distaplia, the 
membrane is not 'shed as a whole piece, but falls off in pieces. 
The tail fin is stained from: the· beginning to the end of metamorphosis, that 
is to say, moulting as seen in the trnnk does. pot occur in the tail. When the trunk 
is denuded, a clear-cut borderline is drawn between the trnnk and the tail. In 
Perophora, the tair fin' remains ·'tor a while on, the ascidian body even after the 
metamorphosis. 
Where the membrane first ruptures is not fixed. For one thing, there is 
always seen a close correlation between ,the rupture of the meinbrarle a,nd expan-
sion of the body surface. So, it is generally at the sites of either siphons or stolons, 
mostly the former, that the membrane at first ruptures. In exceptional cases, in 
which the lateral side of the trunk strongly swells out, the membrane ruptures at 
that place. As a general rule, falling-off of the membrane proceeds from the antero-
dorsal to the postero-ventral side of the trunk. Sometimes small residues of the 
1~0 H .. OKA.· 
membrane are seen at the bases of growing stolons, long after the trunk is entirely 
dennded. 
If fresh larvae of Peropitora are left alone in small dishes, fixation does not 
occur and the disruptive phase of metamorphosis does not set in. Nevertheless, 
the constructive phase of metamorphosis proceeds though with an extremely slow 
tempo (cf. 0KA, 1958). In such a case, falling-off of the membrane is for a long 
time suppressed (Fig. 2-4) or restricted to the sites of siphons and stolons (Fig. 
2-5 and Fig. 2-6). 
PROBLEMS CONCERNED WITH THE MOULTING . 
So far it has only been ascertained that an extremely thin membrane on the 
outer surface of the tnnic of the trunk is shed at the moment of metamorphosis, 
i.e., moulting occurs. The problems to be solved in connection with the moulting 
among others are : 
1) Origin and structure of the membrane. The test matrix is secreted by 
the epidermis~ while the cells contained in it are mesodermal in origin. The thin 
membrane to be shed at moulting lies on the outer surface of the tunic of the larva. 
What forms this membrane? According to GRAVE and McCosH (1923), a delicate 
membrane composed of greatly flattened cells covers the outer surface of the tunic 
of the larva of Perophora viridis. Is a like structure in P. orienta/is responsible 
for the formation of the membrane in question ? 
2) Nature of the membrane. In living larvae of Perophora, the membrane 
is selectively and intensively stained by methylene blue, but the color soon fades. 
It is to be desired to study the nature of the membrarie by hioto-chemical methods. 
Tentative experiments seem to suggest that it is a polysaccharide. 
3) Hormonal relations. Generally, moulting in animals is governed by 
hormones. , So it is likely that moulitng in ascidians, too, is controlled by some 
hormones. What organs of the larva produce such hormones ? 
All these and other problems are to be solved by future investigations. 
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